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The effects of the current fall in gas prices across the world are already being hypothesized. 
This paper attempts to establish the effects of gas price on gross domestic product (GDP) per capita 
in the year 2002 in 94 different world economies, with the hopes of isolating gas prices’ overall 
effect on GDP per capita. This paper attempts to specifically isolate these two variables and then 
examine complementary factors that account for why certain periods of gasoline price changes 
affected the world in certain ways and what can be expected in the future with forecasted changes 
in those prices. 
In addition to gas price, we observed the independent variables consumption, savings, 
government expenditure and exports (all as percentages of a country’s GDP), as well as a dummy 
variable of exporter vs. importer which allowed the relationship between gas price and GDP to be 
further isolated. While this paper is based in economic theory and is related to the subject’s 
previous literature, the paper also provides a unique view by focusing on the global effect of gas 
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1. Introduction 
Historically, a drop in gas prices has been accompanied by a boost in world GDP across many 
countries. It has also been noted to fuel additional consumer spending in many economies, as it is 
typically a good consumed by individuals. Currently, the United States is experiencing a period of 
falling gas prices domestically as we have identified new ways to source and distribute gasoline 
for our citizens.  
With this in mind, we are trying to isolate the gas price change as a variable and observing 
the major contributors to GDP per capita. We chose gasoline price, instead of oil price because we 
are looking through a single year, cross-sectional approach instead of a time-series model, 
therefore we did not want to choose a variable like oil price that would be very similar for multiple 
countries. The difference between the two is gasoline is more associated with consumer spending 
and transportation rather than industrial purposes. Oil price is a definite factor, as gasoline is a by-
product of oil. According to the US Energy Information Administration, worldwide, roughly 2/3 
of the price of gasoline is determined by the price of oil. Therefore, the price of oil will not be 
absent from our study.  
Recent and past studies have found there to be a negative correlation between oil prices 
and GDP. We hypothesize the relationship between gas prices and GDP per capita to be similar; 
therefore on average, we expect countries with higher gas prices to have lower GDP per capita. 
This is based on the idea that countries with higher gas prices will have decreased consumer 
spending along with a higher cost of transportation, travel and imports, all of which could 
potentially lead to a lower GDP per capita. This can be seen using even the most basic GDP 
formula, Y= C+I+G+(X-M).  
While attempting to find the relationship between gas price and GDP per capita, we chose 
the year 2002 because it is a recent example of an isolated decrease in gas prices worldwide that 
did not coincide with another large economic crisis, such as 2008’s recession.  
When taking the scenario of 2002, we find ourselves dealing with an international oil price 
decrease, some of the factors behind this involve political reasons - lower exports from Iraq, 
potential of war, and crackdowns on surcharges by the UN. With most exports coming from the 
Middle East, it was an uncertain time as to their investment and pricing policies that would be 
implemented. According to the World Bank, as prices fell, on average, by 1.7% between 2000 and 
2002. For instance, in the United States, price fell from an average of $.47 a liter to $.40 a liter. 
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According to CESinfo Economic Studies(2002), at the time, oil prices were, in the long term, 
expected to fall down to $22-$24/b, which would have led to even lower gas prices. However, the 
opposite happened and by 2008, gas prices had on average doubled, to a new global average price 
of $1.01.  
Overall, we hope that by examining the effects on GDP per capita as a whole, in multiple 
different countries and nations, we can form conclusive results that will be applicable to other 
situations in which the gas price level may affect GDP per capita, both in past like in the 1970’s 
oil crisis, and also to forecast what may happen in the future; for example, we are currently 
undergoing a decline in prices now, primarily in the US.  
Our model is significant because unlike previously conducted time-series models, our 
model looks cross-sectionally at a gas prices effect on GDP per capita, which allows us to isolate 
this effect for a single year. Furthermore, our model adds to the current literature because it takes 
into account not only those factors which affect GDP, but also each country’s population, land 
area and reliance on the road sector. This is important because we are now able to analyze each 
country's gas prices effect on GDP without needing to, possibly wrongly, assume that the countries 
are equal in terms of land area or reliance on transportation.  
 





EFFECTS OF GASOLINE PRCE LEVELS ON GDP PER CAPITA: A CROSS-COUNTRY ANALYSIS PURCELL, SEKAR 4 
 
2. Literature Review 
 
Much research has been devoted to this subject over the last 40 years in finding proper and 
sustainable correlations among these two variables in countries of the world.  
We begin with James Hamilton’s(1988) study of the effects of oil price changes on the 
macroeconomy. As a forefront academic on this subject, he laid the foundation which explains that 
there was a negative correlation between oil prices and GDP, finding that the forces accounting 
for this are based on short run cyclical consequences such as recessions, and that the effects of 
energy shortfalls should be bounded by energy’s dollar share of GDP. However, these findings 
were concluded mainly on a convincing stability of elasticities upon the price rises of the 1981-
1985 period, which placed some constraint on the extrapolation of these conclusions on other years 
with other exogenous changes in GDP and productivity. 
After this period, others were curious as to whether his findings would hold true for other 
periods, mainly those in which prices decreased, leading to an asymmetric effect of increases 
versus decreases on GDP. Observing this involved stability tests while separating price increases 
and decreases as separate variables, testing individual significance and correcting for price 
controls. Knut Mork (1989) found that effects of declines are different than increases, accounting 
for a smaller portion of changes in GDP.  
Since then, many have observed accordingly that the oil price-GDP relationship is 
asymmetrical, and some found that there were weakening effects of oil price variations on GDP 
growth rate. Sabhi Farhani (2012), through linear regression modeling, found that there is a 
possibility that oil price levels do not specifically affect economy, but variations do, 
using:  DLN(GDPt) = α + βDLN(OILPRICEt) + εt and  DLN(GDPt) =  βDLN(OILPRICEt) + εt. 
Farhani’s findings related specifically to the United States, but we could find analogies between 
her processes and methodology to extend to other countries as well. There are also known to be 
variations among the correlation pattern from country to country, although not very strongly. Mork 
observed that, for example, although the US is not one of the most oil-dependent countries, it does 
experience relatively higher vulnerability, in which case it can be seen that the net-export position 
of a country has significant effects on the oil-price and GDP relationship, provided that oil is a 
significant portion of the economy. 
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Our paper takes into consideration the research done on the topic from these explained 
different angles and focuses on the fundamental effects of gas price levels, and consequently oil 
price levels, on GDP per capita with the more recent situation of 2002 in mind. We chose 
accompanying variables that we thought would create a more robust understanding of the effects, 
namely from a consumption perspective, as that is the angle that we found to be the most realistic 
approach to take when looking at gasoline. The ideas of transportation needs and demands based 
on the population and collective consumption data would provide meaning to the effect of gas 
price on GDP. Since demand for gas prices come from individual consumption and vehicle 
proliferation in a country, we wanted to account for these internal differences as well as countries’  
overall saving and percentage of gasoline imported or exported to also account for international 
and global factors. 
 
3. Data 
All of the data we used in our analysis was obtained through the Word Bank’s databank of 
global indicators.  
 
3.1 Variables included in Simple Regression 
Our simple regression is as follows:  
loggdpp = β0 + β1gas2002 
1. loggdpp: Our dependent variable is equal to the log of the GDP per capita in billions of 
US$. The US$ is based on the exchange rate for the period in which the data was 
collected. We chose to take the log of GDP per capita instead of looking at GDP per 
capita discretely because we wanted to see what percent the GDP would change by from 
a small change in gas price.  
2. gas2002: Gas price is represented as US$/Liter based on each country’s exchange rate for 
the period in which the data was collected. 
 
3.2 Variables Included in Multiple Regression 
We also included several other variables in our analysis, so that we could further and more 
accurately isolate the relationship between gas price and GDP per capita through a multivariable 
regression analysis. Originally, we included eight variables, but after looking at their significance 
EFFECTS OF GASOLINE PRCE LEVELS ON GDP PER CAPITA: A CROSS-COUNTRY ANALYSIS PURCELL, SEKAR 6 
 
levels, narrowed this number down to five. We used a more general model before analyzing the 
variables further and conducting robustness tests, which will be explained in section 4, then 
arriving at the following model. Therefore, our multiple regression is as follows, along with the 
explanation of what each variable represents and our reasoning for choosing them:  
 
 Original: loggdpp = β0 + δ0 importer+β1gas2002 + β2logcons + β3logsav + β4loggovt + 
β5logexp + β6land +  β7logroad 
Final: loggdpp = β0 + +β1gas2002 + β2logcons + β3loggovt + β4logexp  
 
1. loggdp: same as simple regression 
2. gas2002: same as simple regression 
3. importer: This is a dummy variable created to differentiate between the oil exporting and 
oil importing countries. It is based off of the percent of fuel imported versus exported, 
where countries exporting less than 50% of their fuel are designated with "1." Our 
benchmark in this case are “exporter” countries who export more than 50% of their fuel.  
4. logcons: This is the log of the percent of GDP from consumption in US$ in the year 2002. 
US$ is based on the exchange rate from the period in which the data was taken. We took 
the log of the consumption because it is a percentage, and thus a continuous variable. We 
also chose this variable, along with our savings, government expenditure, and net export 
variable based on the classic GDP equation Y= C+I+G+NX. 
5. logsav: This is the log of the percent of GDP from savings in US$ in the year 2002. US$ 
is based on the exchange rate from the period in which the data was taken. We chose 
savings because the World Bank did not have data on the percent of GDP of investment in 
countries and because at long term equilibrium, savings should equal investment.We took 
the log of the savings because it is a percentage, and thus a continuous variable.  
6. loggovt: This is the log of the percent of GDP from government expenditure in US$ in the 
year 2002. US$ is based on the exchange rate from the period in which the data was taken. 
We took the log of the government expenditure because it is a percentage, and thus a 
continuous variable.  
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7. logexport: This is the log of the percent of GDP from net exports in US$ in the year 2002. 
US$ is based on the exchange rate from the period in which the data was taken. We took 
the log of the net exports because it is a percentage, and thus a continuous variable.  
8. land: This variable is equal to the total surface area of the country in 100,000 kilometers. 
We chose this variable as a way to account for differences between large countries, where 
oil based transportation is likely more necessary, and smaller countries.  
9. logroad: This variable is equal to the percent of total energy consumption from the road 
sector for each country. We chose to include this variable because we wanted to 
differentiate between countries that relied heavily on "road sector" transportation, such as 
cars and buses, and those who do not. Because this variable is also a percentage, we took 
its log instead of analyzing it discretely.  
 
Appendix 1 provides a list of all of the countries we had used. We were required to narrow 
down the list of countries we used because with the variables we had chosen, we wanted to make 
sure we had no gaps or missing variables, while still keeping a sufficient amount of observations 
to work with. 
 
Figure 2. Descriptive Statistics 
Variable Obs. Mean Std. Deviation Minimum Maximum 
loggdp 94 7.84694 1.56378 4.72062 10.8657 
gas2002 94 .635213 .272001 .07 1.470 
importer* 94 .180851 .386959 0 1 
logcons 94 4.14279 .227885 3.26097 4.51764 
logsav 94 2.96529 .4137993 1.59349 3.81173 
loggovt 94 2.67543 .3749118 1.60973 3.59811 
logexport 94 3.44686 .553228 1.9509 4.99289 
logroad 94 2.53393 .610531 .253665 3.56841 
land 94 24.3961 67.89244 .007 514 




3.3 Gauss- Markov Assumptions 
    We can be sure that we are able to use a multiple linear regression model for this data because 
it meets the five Gauss-Markov assumptions.  
1. Linear in Parameters 
The first assumption, that the data is linear in parameters is satisfied because we will not 
manipulate the independent (gas price, consumption, saving, and others) and dependent 
(GDP) coefficients except by multiplying them by constants, which is a linear change. Even 
by using logarithms on certain variables, we made sure that all parameters were related 
together in a linear fashion. 
2. Random Sampling 
The data can assumed to be collected from random samples, even though we did not collect 
the data first hand, because all the data we used was collected by the World Bank.  
3. No Perfect Collinearity 
We have also satisfied the third assumption because we chose more than one independent 
variable.  
As shown by Figure 3, because none of the independent variables are perfectly correlated 
with each other, we can assume that the third assumption holds. We have chosen variables 
such that one variable cannot be perfectly predicted from any combination of the others. 
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4. Zero Conditional Mean 
The fourth assumption of zero conditional mean independence can be assumed because, as 
will be shown later in our multiple linear regression model, the relationship between GDP 
per capita, gas price, and other independent variables can be shown through a linear 
equation with a y-intercept, slope coefficients and an unobserved variable with an expected 
value of 0: y = β0 +β1 +β2+β3+β4+β5+ u. 
 
Figure 4. Histogram of residuals with zero conditional mean 
 
Also, as shown in Figure 3.2, a plot of the residuals follows a normal distribution with a 
mean of zero.  
 
5. Homoscedasticity 
The fifth assumption of homoscedasticity implies that given the independent variable x, y 
and u have the same variance, σ2. This can be found by making sure the correlation of each 
variable is less than 1, meaning that the variables do not depend on each other so therefore 
the variance of Y given X and U given X can assumed to be a constant, σ2 .  
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Therefore, all of the Gauss-Markov assumptions hold meaning; with our data, the best linear 
unbiased estimators of the coefficients are given by the ordinary least squares (OLS) regression 
model.  
 
4. Results  
4.1 Simple Regression: Results 
First, we regressed the log of GDP and gas price to find its simple relationship. In this regression, 
all other factors contributing to GDP other than gas price are included in the error term u, so it is 
clearly not the most accurate depiction of gas prices effect on GDP. Our equation is as follows: 
 
loggdp = 6.29701 + 2.41708gas2002 + u 
  
This regression has an R2 of .1799, meaning 17.99% of the variation in loggdp can be 
explained by gas2002. Furthermore, our two coefficients have very high t statistics, meaning their 
interaction is significant.  
 
Figure 5. Table showing significance of simple regression variables 
Variable t-stat p-value 
gas2002 4.61 0.000 
β0 17.56 0.000 
 
Even though our variables are clearly significant, the model does not always make logical 
sense. Basically, it is saying that if there were no gas prices in a country, the log of the GDP per 
capita would be 6.29 which equals about $540. But, when gas price is included, the model 
becomes more realistic. For every additional US  dollar of gas price, the GDP per capita 
increases by $2.42. For instance, f the gas price were $1/L, the GDP per capita would be 
$6063.24 While this may appear low, many countries, particularly developing countries, have 
GDP per capitas similar or even lower.  
 
Figure 3. Simple Linear Regression: GDP and gas price for 2002 
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4.2 Multivariable Regression: Results 
We carried out a multivariable regression first without a dummy. 
As explained before in section 4.2, our multivariable regression consisted of the variables 
listed there, and upon regression, our equation was as follows (coefficients are rounded to two 
decimal places): 
loggdpp = 6.58 + 2.36gas2002 + .81logexp – 1.69logcons + .47logsav + .92loggovt + 
.02logroad + .0027land 
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Figure 7. Statistical Significance of Variables (P-Value) 









By observing each variable’s corresponding t-statistics and p-values, the results show the 
statistical significance of each, upon which we conducted tests and modifications to better 
understand how the variables interact. We can see that gas2002 has the most significant effect of 
the variables, seen both in a large t-statistic and significant p-value at the 5% level, which is as we 
had hoped; also by observing the magnitude of the coefficient, giving it an important role in the 
effect on GDP per capita. We can believe now that it has both a statistical and economic 
significance.  
We were expecting land and logroad to have a relatively low significance, which is 
strengthened by the fact that their p-values are greater than the critical value at the 5% significance 
level.  
The presented insignificance of logsav and logcons was a little more surprising, as was 
logexp, prompting us to explore specifically logexp further. With the idea that consumption, and 
consequently saving, would have an impact on the spending of gasoline in any given country, we 
expected that logsav and logcons would present some significance in our model. In the next 
section, we will explain how we constructed another modified model to study logexp, in which we 
used a binary dummy variable to account for the potential differences that may arise when a 
country is seen as a heavy exporter versus importer of gasoline. 
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We found that we had an acceptable R2 of 0.6369, which means that 63.69% of the variance 
in loggdp can be explained by our model. Although the caveat with this is that it may have risen 
in some part to our addition of variables, we believe that with the consistent and realistic nature of 
the coefficients, p-values, and t-values, we can accept this as a good indicator of the explanatory 
nature of the model. 
Before moving further, we also constructed a robustness, or F-test, on this model, 
attempting to study the joint significance of the variables land, logsav, and logroad. Although 
consumption was insignificant based on t-statistics, we decided to keep it in our model instead of 
savings because economically, consumption and investment have the greatest effect on aggregate 
expenditure and thus GDP per capita. Also, as seen in Figure 3, logcons and logsav have the 
greatest cross-correlation (.697), meaning it is very likely that some of logcons significance is 
being lost due to logsav. Therefore, our restricted model became: 
loggdpp = 12.37 + 2.33gas2002 + .71logexp – 2.58logcons + .84loggovt 
 
Upon calculating an F-test between the unrestricted and restricted models, we found that 
our F-value of 1.89 was smaller than our critical value of 2.71, making the three variables jointly 
insignificant as we accept the null hypothesis that: 
 
H0: βlogroad =0, βlogsav=0, βland=0 
 
Therefore, our final multiple regression model is our restricted model.  
 
We now proceed to modify the model as explained before by distinguishing between 
exporter versus importer as a classification using a binary dummy variable. We take this step to 
further define the scope of our model and account for particular differences that may help 
determine specific factors of a country’s position in the international gasoline market that would 
more strongly affect GDP per capita in a distinct way.  
 
In our research, we noticed that there was a noticeable difference in data points between 
countries who are oil exporters and those who are oil importers. Economically, this makes sense 
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because countries who are oil exporters should benefit from a rise in gas prices, due to the their 
increase in revenue from selling oil at a higher price would outweigh the fall in consumption due 
to higher gas prices. The opposite is true for oil importers, whose GDP per capita would simply 
fall from a higher oil and thus higher gas price because they would not receive any additional 
revenue from the higher prices.  
 
To prove this hypothesis, we constructed the dummy variable importer, which is based off 
of the percent of fuel imported versus exported in a country for the year 2002. If a country exported 
less than 50% of its fuel, we designated it as an "importer." In our regression with the dummy 
variable, we set "exporter" as the benchmark. This way, each oil exporting country was given the 
value 0, while importers were given the value 1. After this, our regression was as follows: 
 
loggdp = 13.67304 +2.392364gas2002 -2.76475logcons +.629577loggovt 
+.7153746export -.0553757importer 
 
This equation is similar to what we expected because the variable importer has a negative 
coefficient, meaning that being an oil importer has a negative effect of loggdp when there is an 
increase in gas price. Unfortunately, though, our dummy variable is not significant (t-stat: -0.21, 
p-value: .836), so its effect on loggdp so the null hypothesis that being an oil importer or 
exporter has no effect cannot be rejected. Because we cannot reject the null hypothesis, further 
analysis of the differences in GDP per capita caused by gas prices between importing and 
exporting countries is not necessary and would potentially confound our results. Due to the 
statistical insignificance of our dummy variable, our final model is our restricted multivariable 
model seen on page 13. 
 
5. Conclusion  
Before conducting our research, we hypothesized that due to a fall in consumption and an 
increase in cost of inputs due to high gas prices, countries experiencing higher gas prices would 
also experience and lower GDP per capita. Based on our results, our original hypothesis was wrong 
and the actual relationship between gas price and GDP is opposite of what we expected.  
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Furthermore, our original hypothesis that gas prices would affect the GDP per capita of oil 
exporting and importing countries differently was also incorrect.  
Through our research, we are able to conclude that there is a positive relationship between 
gas price and GDP per capita. Economically, this means that countries with higher gas prices, on 
average, also have a higher GDP. However, we do not believe this is a casual relationship. Rather, 
we are able to conclude, based on the available literature and our ability to reject our original 
hypothesis, that countries with higher GDP per capitas also have infrastructure that keeps gas 
prices high, such as government subsidies or taxes. This relationship appears to be stronger than 
the adverse effect that lower consumption would have on GDP per capita.  We would have liked 
to analyze this relationship further, but the large number of missing data points for infrastructure 
variables in the World Bank database would have greatly reduced our number of data points, and 
thus our degrees of freedom and statistical significance.  
Even more, by finding that a country's reliance on the road sector and the total land area of 
a country have a statistically insignificant effect on GDP per capita, we are able to further show 
that it is not gas prices effect on demand or consumption that effects GDP per capita. For instance, 
we originally believed that countries with large land area should rely more on gasoline for travel 
and those countries should have lower GDP per capitas if it also had high gas prices. Our model is 
important, though, because it is able to prove this relationship does not hold. While our model 
cannot show whether a rise in gasoline prices will lead to a rise in GDP per capita or not, we can 
conclusively say that countries with higher gas prices also have high GDP per capita, which is both 
statistically and economically significant. Since we have chosen a relatively recent, and single, 
time period to study this relationship, we believe that these findings will be useful when observing 
what truly happens with current and future trends in the relationship between GDP per capita and 
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7. Appendix 
7.1 List of Countries 
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7.2 STATA Output 
Simple Regression Model 
 
Multiple Regression Model 
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Restricted Multiple Regression Model 
Restricted Model with Dummy Variable 
 
